Objective: To determine the outcome of children referred to the paediatric cardiology unit with a previous echocardiographic diagnosis of mitral valve prolapse (MVP).
Introduction
Mitral valve prolapse (MVP) is a valvular heart disease characterized by the displacement of the mitral valve leaflets into the left atrium during ________________________________________ 1 Upon auscultation of an individual with MVP, a mid-systolic click followed by a late systolic murmur, heard best at the apex, is common. In contrast to most other heart murmurs, the murmur of MVP is accentuated by standing and Valsalva manoeuvre (earlier systolic click and longer murmur) and diminished with squatting (later systolic click and shorter murmur). The only other heart murmur that follows this pattern is the murmur of hypertrophic cardiomyopathy 1, 5 .
Prior to the strict criteria for the diagnosis of MVP, the incidence of MVP in the general population varied greatly. Some studies estimated the incidence of MVP at 5 to 15 percent or even higher 6, 7 . Recent elucidation of mitral valve anatomy and the development of three-dimensional echocardiography have resulted in improved diagnostic criteria, and the true prevalence of MVP based on these criteria is estimated at 2-3% 2, 6 . As part of the Framingham Heart Study, for example, the prevalence of MVP in Framingham was estimated at 2.4% 2, 6 .
Echocardiography is the most useful method of diagnosing a prolapsed mitral valve. Two and 3 dimensional (2D & 3D) echocardiography are particularly valuable, as they allow visualization of the mitral leaflets relative to the mitral annulus. This allows measurement of the leaflet thickness and their displacement relative to the annulus. Thickening of the mitral leaflets >5 mm and leaflet displacement >2 mm above the mitral annulus indicates classic mitral valve prolapse 7, 8 .
Generally, MVP is benign. However, MVP patients with a murmur, not just an isolated click, have an increased mortality rate of 15-20% 1, 6 . The major predictors of mortality are the severity of mitral regurgitation and the ejection fraction 1, 6 .
Following the establishment of the Paediatric Cardiology Unit at Teaching Hospital (TH) Karapitiya we started receiving a substantial number of children and adolescents with a previous echocardiographic diagnosis of MVP for evaluation. Most of these children were healthy and asymptomatic individuals with adequate growth for age. When echocardiography was performed strictly using the standard diagnostic criteria, most of these children did not have confirmed MVP. Therefore our team decided to carry out this study to demonstrate the actual outcome of children who were referred for evaluation with a previous echocardiographic diagnosis of MVP.
Method
This study was carried out at the Paediatric Cardiology Clinic of TH Karapitiya from 1 st January 2012 to 31 st December 2012. This is the only tertiary care cardiac referral centre for the southern province with a monthly patient turnover of around 300.Therefore the patient population is scattered throughout the southern province of Sri Lanka. All children (including adolescents) presenting with a previous echocardiographic diagnosis of MVP were included in this study. The children who were diagnosed for the first time as MVP by our team were excluded from the study.
Patient details such as age, sex, weight and number of previous echocardiograms performed in the past were recorded in a data sheet by a medical officer. A full cardiovascular system examination was performed by the Consultant Paediatric Cardiologist and it was recorded whether a murmur was present or absent. If a murmur was present the grade of the murmur and the area it was best heard was recorded. A complete 2D echocardiography was performed using a Phillips IE33 echocardiography machine by the Consultant Paediatric Cardiologist obtaining the standard views and modified views when needed. Special attention was paid to parasternal long axis views and apical four chamber views where mitral valve assessment could be performed optimally. After the echocardiographic evaluation it was recorded whether there was a diagnosis of MVP in line with the standard diagnostic criteria (whole or part of either anterior mitral leaflet or posterior mitral leaflet or both leaflets move above the mitral annulus during ventricular systole) or was a normal echocardiographic evaluation if this criterion was not fulfilled. After data collection, data were entered into an access database, exported to SPSS and analysed using SPSS statistical analysis software.
Informed and written consent was taken from the parents or the guardian of children who were included in this study. All records were kept with the principal investigator and no personal information was divulged to a third party. There were no potential hazards as maximum confidentiality was maintained during the study. Patients were not subjected to any invasive procedures.
Results
There were 141 children (18 years or less) presenting with a previous echocardiographic diagnosis of MVP. Of this 70 (49.7%) were female and 71 (50.4%) were male. Twenty three (17%) patients were less than 5 years of age, 65 (45%) 5-9 years, 50 (36%) 10-14 years and 3 (2%) over 14 years of age.
In this cohort we noted that 75 (53.2%) did not have a cardiac murmur on clinical examination while 59 (41.8%) had a grade 2 cardiac murmur and 7 (5%) had a grade 3 murmur. None had grades 1, 4, 5 or 6 murmurs.
When standard diagnostic criteria were applied, only 7 (5%) of the cases were confirmed to have MVP, 134 (95%) not fulfilling the diagnostic criteria. Of the 7 cases with a confirmed diagnosis of MVP, 3 did not have a murmur and 4 had a grade 3 murmur best heard in the mitral area.
Out of the 141 subjects 81 (57.5%) had undergone two previous echocardiographic evaluations, 43 (30.5%) had 3 previous echocardiographic evaluations, 13 (9.2%) had 4 previous echocardiographic evaluations and 1 (0.7%) had 6 previous echocardiographic evaluations.
Discussion
MVP is clearly defined in standard cardiology textbooks as prolapse of either or both mitral valve leaflets 2 mm above the mitral annulus. This conclusion should be drawn by looking at the mitral valves in apical four chamber view and parasternal long axis view in 2D echocardiography since apical four chamber view per se will give a false negative impression of MVP. In addition MVP is a progressive disease which does not get naturally corrected during the course of life.
We strictly applied these standard diagnostic criteria throughout our study and all echocardiograms were performed by a single paediatric cardiologist with substantial echocardiography experience to avoid individual bias. All individuals included in the study had a previous echocardiographic diagnosis of MVP. The echocardiographer was not aware of the person or the level of skill the previous echocardiographer had to diagnose MVP and this strategy was adopted to avoid further bias of the echocardiographer who could thus reach an independent and unbiased diagnosis of MVP. Using these strategies we found that 134 (95%) of the 141 cases assessed did not have MVP which amounts to 95% being falsely diagnosed as MVP previously. To support this fact our data shows 53.2% of cases did not have any murmur which negates the diagnosis of a MVP clinically in 53.2% of the studied population.
Although only 7 (5%) confirmed cases of MVP were found in this study 81 (57.5%) had undergone two previous echocardiographic evaluations and 57 (40.4%) had 3-6 previous echocardiographic evaluations. This implies a knowledge gap in terms of correctly diagnosing MVP.
During our study we observed that most children and their families who had a previous false positive diagnosis of MVP encountered many psychosocial issues. Most parents were overprotective of their children and had not allowed them to participate in normal physical activities both at home and in the school.
Therefore this study has revealed a gross over diagnosis of MVP by means of echocardiography in terms of standard laid down criteria to diagnose MVP. This may be attributed to lack of awareness of the standard laid down criteria to diagnose MVP.
Conclusions and recommendations
• This study shows a gross over diagnosis of MVP within this study population when the standard diagnostic criteria to diagnose MVP are applied.
• A thorough awareness and capacity building programme will be needed to make echocardiographers aware of the standard diagnostic criteria of MVP.
